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water which indicate that the quantity of liquid present in the
gel is governed by external conditions and corresponds in no
way to molecular ratios. In the case of silicic acid gels, the
materials are unstable systems of the general formula
Si02, ^H2O,
the value of n being dependent on physical conditions and also,
strange to say, upon the previous history of the substance.
Owing to this last fact, it is evident that with the chemistry of
colloids a step is being taken from the hard-and-fast lines of
pure chemical action towards the field of biochemistry.*
Among the elastic gels, of which gelatine is a good example,
the action of water is of considerable interest. When water is
placed in contact with solid gelatine, the system undergoes a
contraction in volume, though the gelatine itself swells in bulk
and heat is evolved during the process. The pressure pro-
duced by this swelling of the gelatine is by no means negligible,
for in some cases it is sufficient to burst a porous pot.1 There
is no evidence of chemical combination between the gelatine
and water; but the elastic gels differ from the non-elastic ones
in the fact that after an elastic gel has come into equilibrium
with water vapour it can still take up further quantities of
water if it is placed in contact with liquid water. When
gelatine is placed in contact with salt solutions it is found that
it takes up both water and the solute; and the nature of the
solute influences the amount of water which the gelatine ab-
sorbs.2 For example, if equal quantities of gelatine be placed
in contact with sodium sulphate solution, pure water and
sodium chloride solution, it is found that the greatest absorption
occurs with the sodium chloride solution and the least absorp-
tion takes place in the sodium sulphate solution.
With regard to the physical properties of gels, it is found
that the expansion of a gel on heating is practically the same
as that of the water (or other liquid) which it contains. The
compressibility of the gel is much greater than that of the
solid material. Investigation shows that when a gel is stretched
1 Schroeder, Zeitsck.physikal. Chem., 1903, 45, 109.
2Hofmeister, Archiv. exp. Physiol. Path., 1891, 28, 210, 238.
* Since colloids form the major part of the substances composing the
chemical basis of living tissue, it is obvious that biochemical reactions must be
largely influenced by the properties of matter in the colloidal state.